Supplementary figure S1 Expression of mRFP1-actin affects the speed of an FH1-FH2 domain fragment of mDia1 in XTC cells. Displacement of processively moving (>1 s) EGFP-mDia1∆N3 speckles in two control cells (A, n = 24 speckles; B, n = 17) and 5 cells expressing mRFP1-actin. The cell expressed mRFP1-actin at a very low level (C, n = 37), low levels (D, n = 21; E, n = 21), a high level (F, n = 29) and a very high level (G, n = 15). (B-G) Insets indicate expression of mRFP1-actin. Bars: 10 µm. Supplementary figure S2 Gel filtration with Superdex 200 enriches single DyLight (DL)-labeled actin. (A) Elution profile of DL549-labeled actin by gel filtration. After labeling F-actin with DyLight549 NHS-ester, actin was depolymerized in G-buffer (see Materials and Methods) and loaded on a Superdex 200. (B) MALDI-TOF mass spectrometry profiles of control unlabeled actin and DL-actin fractions 1-3 in (A).
suggesting that major species of actin in the fraction were double or triple DL-actin. On the other hand, the peaks of the fractions 2 and 3 shifted to smaller mass than the peak of the fraction 1 gradually, suggesting that single DL-labeled actin was enriched to the fractions 2 and 3. Since the peak of the fraction 2 tailed and the fraction probably contained double and triple DL-actin as a major part, we used the fraction 3 for all experiments. The labeling efficiencies for the fractions, which were calculated by the absorbance of DL-actin at 290 nm for actin and 562 nm for DL549 dye, were 44% for the fraction 1, 21% for the fraction 2 and 12% for the fraction 3. According to the labeling efficiencies, the fractions 1 and 2 should contain 56% and 79% of unlabeled actin, respectively. However, unlabeled actin was not detected with adequate ratios to labeled actin in the mass spectrometry profiles of the fractions 1 and 2. This discrepancy might be explained by the two possibilities: i) A fraction of DL549 might become incapable of absorbing 562 nm light. ii) DL-labeled actin might have been ionized more efficiently than unlabeled actin and detected dominantly in the mass spectrometry analysis. from the preceding image are shown. After photobleaching, speckles reappeared and thereby the number of total speckles increased immediately after bleaching within 6 sec.
Supplementary figure S3
And then, the number of speckles remained almost constant. Speckles (10 to 30%) newly appeared and disappeared constantly, suggesting that rapid actin turnover occurred in the region. Note that photobleaching rate was less than 20% under the imaging condition. al., Nat Cell Biol., 13, 371-381, 2011) . Nevertheless, in each time window, actin speckles in front of the FA moved toward the FA with similar speeds to those of surrounding speckles. Bars: 5 µm
Supplementary figure S9
In Figure 6B , the indicated regions I-III in Cells 1-3 were used to compare regional actin flow speeds in LP between the location in front of FAs (I of Cell 1 and Cell 2, I and II of Cell 3) and apart form FAs (II and III of Cell 1 and Cell 2, 6 III of Cell 3).
Supplementary Movie legends
Movie 1 Elongation of OG Cys374 -actin filament (left) and DL549-actin filament (right)
attached to the glass surface by NEM-myosin II at 1 µM G-actin, 3 µM profilin and 1 nM GST-mDia1∆N3 ( Fig. 1A and C) . Time is given in seconds. Scale bar, 5 µm.
Movie 2 Elongation of OG Cys374 -actin filament (left) and DL549-actin filament (right)
attached as Movie1 at 1 µM G-actin, 3 µM profilin and 7.5 nM GST-mDia2 (FH1-FH2) ( Fig. 1E and G) . Time is given in seconds. Scale bar, 5 µm.
Movie 3 Elongation of dim DL549-actin filaments from GST-FMNL2 (FH1-FH2) immobilized on the glass surface (arrows). The dim filaments occasionally detached from the glass surface for a short time, which was correspond to elongation of bright segments from free barbed ends. Time is given in seconds. Scale bar, 5 µm.
Movie 4 Time-lapse movie of an XTC cell that DL549-actin was microinjected into ( Fig.   2A ). Time is given in minutes and seconds. Scale bar, 5 µm.
Movie 5 Time-lapse movie of single-molecule speckles of DL549-actin in LP acquired at intervals of 6 s. DL549-actin was delivered into the XTC cell by electroporation (Fig. 2B ).
Time is given in minutes and seconds. Scale bar, 5 µm.
Movie 6 Time-lapse movie of an XTC cell expressing Lifeact-mCherry at intervals of 30 s (Fig. 4A ). Fifty µM blebbistatin was added between 10 min and 10 min 30 s. Time is
